Introduction
Various kinds of deterministic models for the spread of infectious disease have been analyzed mathematically and applied to control the epidemic. Kermack and McKendrick proposed, as a particular case of a more general model presented in their seminal work [1] . Many epidemiological models have a disease free equilibrium (DFE) at which the population remains in the absence of disease [2] . The classical SIR models are very important as conceptual models (similar to predator-prey and competing species models in ecology). The SIR epidemic modeling yields the useful concept of the threshold quantity which determines when an epidemic occurs, and formulas for the peak infective fraction and the final susceptible fraction [3] . There are two major types of control strategies available to curtail the spread of infectious diseases: pharmaceutical interventions (drugs, vaccines etc) and non-pharmaceutical interventions (social distancing, quarantine). Vaccination is important for the elimination of infectious disease. Usually, the vaccination process are different schedules for different disease and vaccines. For some disease, such as hepatitis B virus infection, doses should be taken by vaccines several times and there must be some fixed time intervals between two doses. Vaccination, when it is available, is an effective preventive strategy. Arino et al introduced vaccination of susceptible individuals into an SIRS model and also considered vaccinating a fraction of newborns [4] . Buonomo et al studied the traditional SIR model with 100% efficacious vaccine [5] . Effective vaccines have been used successfully to control smallpox, polio and measles.
In this paper we consider an SI type model when a vaccination program is in effect and there is a constant flow of incoming immigrants or newborns. This paper basically the extension of "Stability analysis at DFE of an epidemic model in the presence of a preventive vaccine" [6] The following table shows the summary of notation. 
II. Model Formulation
In our model, we have divided the population into three compartments (susceptible, vaccinated susceptible and infectious) depending on the epidemiological status of individuals. We denote the population of those who are susceptible as S, who are vaccinated susceptible as V and those who subsequently infected as I. The model transfer diagram indicating the possible transitions between these compartments is shown in Figure 1 .
Populations enter the susceptible class at constant rate  . Natural death rate are assumed to be  , the vaccine has no effect at all on the immunity of vaccinated individuals. The differential equations of the model are given by:
III. Equilibrium Conditions
We can write the equilibrium conditions by letting the right hand side of equations of (1) to be zero. Thus the equilibrium conditions are 0
From (2) we get
Again from (3) we get
Now from (4) factoring out the disease free equilibrium (DFE), we get 0  I Then from (5) and (6), we get
In order to study the stability of steady states we linearize (2), obtaining the Jacobean matrix.
Stability of an SVI Epidemic Model
www.iosrjournals.org 54 | Page
IV. Stability of DFE.
The Jacobean matrix at the DFE    
VI. Stability of Endemic Equilibrium
Usually the stability analysis at endemic equilibrium (here 0  I ) is very difficult. Now solving (2), (3) and (4) In order to study the stability of steady states we consider the equilibrium conditions (2) , (3) , (4) 
